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酐在手性酒石酸诱导下发生手性 J 型聚集，吸收光谱显著红移，CD 光谱出现强
的激子耦合 CD 信号，并且酒石酸的手性诱导过程具有显著的超分子手性放大效








中性苝四甲酸通过 CMC 的羧酸基团分子间氢键发生 H 型堆积。CD 光谱显
示在 H 型聚集体发生显著蓝移的吸收峰处出现强的激子耦合 CD 信号，表明了
CMC 的手性诱导作用。除此之外，CMC 还可有效控制苝四甲酸在水相中的聚集









（L-/D-Tar-NH）可与 Zn2+ 于乙醇中以 1:1 计量比形成超分子配位聚合物，而与
具有相似配位能力的 Cd2+ 则只能形成 2:1 计量比的简单配合物，这种差异归因






















氧化还原过程的高灵敏度高选择性 Cu2+ 识别。于乙腈溶剂中 TMB 可被强氧化
性的 Cu2+ 氧化成自由基阳离子 TMB· +。作为一种重要的混合价化合物，TMB·+ 在
可见光区以及近红外光区具有强吸收，其自身作为信号报告单元不仅可以用于
Cu2+ 裸眼识别，亦可用于生物体系近红外成像。乙二胺作为Cu2+ 螯合剂降低Cu2+ 
的氧化能力，使其与 TMB 的氧化还原反应逆转，TMB 由氧化态恢复至最初的还
原态，体现了良好的可逆性，使 TMB 具备循环利用的性质进而区别于其它涉及
共价键断裂/形成的化学计量器。系列实验结果表明在含水量高达 80% 的 HEPES 


























There is always great interest in the transfer of chiral information from a chiral 
mold to supramolecular systems constructed with achiral molecules through 
noncovalent interactions. These processes not only play a key role in nature, but are 
also candidates for technological application. The entire knowledge of the forces that 
guide these noncovalent interactions and chiral information transfer processes is 
essential not only for understanding the origin of chirality, transfer of information in 
biologically relevant phenomena and aggregation of biomolecules induced human 
diseases (i.e. Alzheimer's disease, cataract, etc.), but also for fabricating 
supramolecular systems with predictable properties and behavior.  
Metal–ligand coordination provides an excellent means for the synthesis of 
supramolecular systems known as metallosupramolecular coordination polymers that 
attract numerous attentions in the field of coordination chemistry, physical chemistry, 
solid state chemistry, chemical topology and material science. The versatile 
assembling pattern through metal coordination that is assisted by other noncovalent 
interactions renders metallosupramolecular coordination polymers flexible structures 
and various functions. The research of coordination polymer formed in solution phase 
could provide new ideas on the mechanism of solid state metal-organic framework 
formation, as well as the development of novel functional and biologic materials with 
photo-electronic and self-assembly properties. 
In this dissertation, we successfully fabricated both J-type and H-type aggregates 
with properties of supramolecular chirality and chiral memory using large 
-conjugated achiral perylene dyes as building blocks. We also developed a novel 
metallosupramolecular coordination polymer from allosteric tartaric 
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coordination polymer formation in solution and its role in enhancing the selectivity of 
metal ion coordination. 
The dissertation consists of five chapters. 
In Chapter 1, research progress of supramolecular chiral assembling of perylene 
dyes, chiral memory effect in polymers and supramolecular systems, and 
metallosupramolecular coordination polymer formed in solution phase are briefly 
reviewed. 
Chapter 2 reports the formation of chiral J-aggregates of perylene dianhydride and 
its memory of supramolecular chirality. In CTAB micellar solution, perylene 
dianhydride formed through slow condensation reaction assembled into chiral J-type 
aggregates under the induction of chiral tartaric acid. The absorption spectrum of the 
J-aggregates exhibited distinguished red-shift and the CD spectrum shown intense 
exciton coupled CD signal corresponding to the J-band of the aggregates. The 
enantiomer excess (known as “majority-rule”) experiment suggested unexpected 
supramolecular chiral amplification in the chiral transfer from tartaric acid to the 
J-aggregates. Detailed experiments further demonstrated the chiral J-aggregates were 
composed with achiral perylene dianhydride and CTAB surfactant, and the chirality of 
J-aggregates was independent of tartaric acid, that indicated excellent chiral memory 
effect. The immense hydrophobic effect of both perylene dianhydride and CTAB 
enhanced structural rigidity plays a key role in the memory of chirality, which extends 
the scope of supramolecular chiral memory that used to be sustained by directional 
noncovalent interactions. It is expected that this approach to fabricated 
supramolecular systems with chiral memory via chemical reactions could inspire the 
development of novel chiral supramolecular systems. 
Chapter 3 describes the carboxymethyl cellulose (CMC) induced chiral transfer and 
imprinting in the H-aggregates of perylene tetracarboxylic acid and its chiral 
inversion. In the CMC contained acidic solution, the protonation of perylene 
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assembled into H-aggregates with “face-to-face”  stacking. CD spectrum 
exhibited strong exciton coupled CD signal corresponding to the blue-shifted 
absorption band of H-aggregates, which confirmed chiral transfer from CMC. Further 
investigation demonstrated the chiral H-aggregates were only consisted with achiral 
perylene tetracarboxylic acid and thus shown excellent memory of chirality. Strong 
 stacking and multiple intermolecular hydrogen bonds render the aggregates both 
chiral memory and chiral inversion properties. In acetonitrile, ethylene diamine could 
alter the conformation of H-aggregates, and as a result inverted the original negative 
exciton coupled CD signal to positive exciton coupled CD. Control experiments 
revealed that the two amine group and –CH2CH2 spacer in ethylene diamine were 
vital to realize the supramolecular chiral inversion.  
Chapter 4 presents a new approach toward metallosupramolecular coordination 
polymer formation via intramolecular hydrogen bond induced allosteric effect, and its 
role in enhancing selectivity for metal ion coordination. Detailed experiments 
established that chiral tartaric N-acylhydrazone (L-/D-Tar-NH) assembled into 
metallosupramolecular coordination polymer with Zn2+ in 1:1 stoichiometry, while 
only formed simple complex with Cd2+ in 2:1 stoichiometry. This kind of 
discrimination is ascribed to the unique allosteric effect proceeding in the metal 
binding. Zn2+ triggers two six-membered-ring intramolecular hydrogen bonds that 
alter the conformation of the tartaric ligand and further lead to a compact helical 
supramolecular polymer structure with high stability. Cd2+ could not induce such 
allosteric process and only form extended structure that would decrease its stability 
and inhibited further polymerization. This discrimination was amplified in aqueous 
solution that enhanced the selectivity toward Zn2+ with high sensitivity. The strategy 
is expected in principle to be applicable for the design and fabrication of novel 
sensing platform for metal ions with high selectivity. 
Chapter 5 presents a new approach for Cu2+ sensing with high sensitivity and 
selectivity based on reversible redox reaction between Cu2+ and chemodosimeter 













英 文 摘 要 
 vii
radical cation by Cu2+ in rapid reaction rate. As an important intervalence compound, 
TMB·+ serves as a excellent signal reporter for its strong absorption in both visual and 
near infrared (NIR) zone, which can be applied to naked eye recognition and 
biological NIR imaging. Further investigation revealed that Cu2+ chelator, such as 
ethylene diamine could decrease Cu2+ oxidative potential and reversed the previous 
redox reaction, which finally reduced TMB·+ back to TMB. The excellent reversibility 
distinguishes TMB from the other chemodosimeters for its recyclable merit. Detailed 
experiments shown that TMB maintained high sensitivity and selectivity for Cu2+ 
sensing in 80% (v/v) HEPES buffer-CH3CN (pH 6.8) aqueous envrionment. It is 






Supramolecular assembling, Chiral induction, Chiral memory, Chiral amplification, 
J-aggregate, H-aggregate, Metallosupramolecular coordination polymer, Allosteric 
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